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SEQUENCE LISTING 
<110> SmithKline Beecham Biologicals S.A. 
<12 0> Novel Compounds 



<130> BM45323 
<160> 8 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 2310 

<212> DNA 

<213> Bacteria 



<400> 1 



atgaatacca 


aactgacaaa 


aatcatttcc 


ggtctctttg 


tcgcaaccgc 


cgcctttcag 


60 


acagcatctg 


caggaaacat 


tacagacatc 


aaagtttcct 


ccctgcccaa 


caaacagaaa 


120 


atcgtcaaag 


tcagctttga 


caaagagat t 


gtcaacccga 


ccggcttcgt 


aacctcctca 


180 


ccggcccgca 


tcgccttgga 


ctttgaacaa 


accggcattt 


ccatggatca 


acaggtactc 


240 


gaatatgccg 


atcctctgtt 


gagcaaaatc 


agtgccgcac 


aaaacagcag 


ccgtgcgcgt 


300 


ctggttctga 


atctgaacaa 


accgggccaa 


tacaataccg 


aagtacgcgg 


gaacaaagtt 


360 


tggatattca 


ttaacgaatc 


ggacgatacc 


gtgtccgccc 


ccgcacgccc 


cgccgtaaaa 


420 


gccgcgcctg 


ccgcaccggc 


aaaacaacag 


ggctgccgca 


ccgtctacca 


agtccgcagt 


480 


atccgtatcc 


aaacccttta 


ccccggcaaa 


acaacagctg 


ccgcaccgtt 


taccgagtcc 


540 


gtagtatccg 


tatccgcacc 


gttcagcccg 


gcaaaacaac 


aggcggcggc 


atcagcaaaa 


600 


caacagacgg 


cagcaccagc 


aaaacaacag 


acggcagcac 


cagcaaaaca 


acaggcggca 


660 


gcaccagcaa 


aacaaaccaa 


tatcgatttc 


cgcaaagacg 


gcaaaaatgc 


cggcattatc 


720 


gaattggctg 


cattgggctt 


tgccgggcag 


cccgacatca 


gccaacagca 


cgaccacatc 


780 


atcgttacgc 


tgaaaaacca 


taccctgccg 


accacgctcc 


aacgcagttt 


ggatgtggca 


840 


gactttaaaa 


caccggttca 


aaaggttacg 


ctgaaacgcc 


tcaataacga 


cacccagctg 


900 


attatcacaa 


cagccggcaa 


ctgggaactc 


gtcaacaaat 


ccgccgcgcc 


cggatacttt 


960 


accttccaag 


tcctgccgaa 


aaaacaaaac 


ctcgagtcag 


gcggcgtgaa 


caatgcgccc 


1020 


aaaaccttca 


caggccggaa 


aatctccctt 


gacctccaag 


atgtcgaaat 


ccgcaccatc 


1080 


ctgcagattt 


tggcaaaaga 


atccgggatg 


aacattgttg 


ccagcgactc 


cgtcaacggc 


1140 


aaaatgaccc 


tctccctcaa 


agacgtacct 


tgggatcagg 


ctttggatct 


ggttatgcag 


1200 


gcacgcaacc 


tcgatatgcg 


ccaacaaggg 


aacatcgtca 


acatcgcgcc 


ccgcgacgag 


1260 


ctgcttgcca 


aagacaaagc 


cttcttacag 


gcggaaaaag 


acactgccga 


t ctaggcgcg 


1320 
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ctatar t~ car" 


u d d CL * L- ^_ a 


-3 ^ ^ /T a a ^ t~ ^ j— * 

dt. L(jaaaLaC 


aaaaa tgtgg 


aagaatt ccg 


cagcatcctg 


1380 


COf f (■ aa ^ a 
^ y l. l. tyy uLa 




aaccggaa.a c 


cgcaat aege 


t tgtcagegg 


caggggcagc 


1440 


rr t err* t" crp? t~ r*ci 




caataccctg 


at tgt taccg 


atacccgcag 


cgtcatcgaa 


1500 


aaattCCgca 




uyaac c y y a C 


gtacccgcgc 


aacaagtga t 


gattgaggcg 


1560 


*— ■ ;} ^^-y i— ^— - 


c*oyt»yyL.c»yci 


c yyct: ccccg 


cgegat t tgg 


gcgt taaat t 


cggcgcgaca 


1620 


ggcaagaaaa 


C* ^ ^ CI CI u CL u 


t~ f~ u • -a r— ▼ ^ 

tyaLcH-ady C 


gca 1 1 egge t 


ggggggtaaa 


ctccggct tc 


1680 




aLCtaaLyyuM 


gg ccgaaa c c 


aaaatcaacc 


tgecgat tac 


cgctgccgca 


1740 






cgegat 1 1 cc 


tccggtgcct 


tgaatt tgga 


at tgtccgea 


1800 




L. L. L-t-dClClcicH- 


caaaaege t t 


gccaatccgc 


gcgtgctgac 


ccaaaaccgc 


1860 


a. a. .a <T2> <~tr~t c r~ a 

aaciy ay y < t_ ct 


odat Cy aa L. C 


eggt tacgaa 


acccctt tea 


ccgtaacctc 


aatcgegaac 


1920 


yyt-yyc,ciycci 


gcacgaacac 


ggaact caaa 


aaagcegtet 


tggggctgac 


cgt tacgecg 


1980 


aacatcacgc 


ccgacggcca 


aatcattatg 


acegtcaaaa 


tcaacaagga 


ctcgcctgcg 


2040 


caatgtgcct 


ceggtaatea 


gacgatcctg 


tgtatttcga 


ccaaaaacct 


gaatacgcag 


2100 


gctatggttg 


aaaaeggegg 


cacattgatt 


gtcggcggta 


1 1 tatgaaga 


agacaaegge 


2160 


aatacgctga 


ccaaagtccc 


cctgttgggc 


gacatccccg 


t tateggcaa 


cctct t taaa 


2220 


acacgeggga 


aaaaaaccga 


ccgccgcgaa 


ctgctgattt 


t cattacccc 


gaggat tatg 


2280 


ggtacggccg 


gcaacagcct 


gcgctattga 








2310 



<210> 2 

<211> 769 

<212> PRT 

<213> Bacteria 

<400> 2 

Met Asn Thr Lys Leu Thr Lys He He Ser Gly Leu Phe Val Ala Thr 

1 5 io is 

Ala Ala Phe Gin Thr Ala Ser Ala Gly Asn He Thr Asp He Lys Val 

20 25 30 

Ser Ser Leu Pro Asn Lys Gin Lys He Val Lys Val Ser Phe Asp Lys 

35 40 45 

Glu He Val Asn Pro Thr Gly Phe Val Thr Ser Ser Pro Ala Arg He 

50 55 go 

Ala Leu Asp Phe Glu Gin Thr Gly He Ser Met Asp Gin Gin Val Leu 
65 70 75 80 

Glu Tyr Ala Asp Pro Leu Leu Ser Lys He Ser Ala Ala Gin Asn Ser 

85 90 95 

Ser Arg Ala Arg Leu Val Leu Asn Leu Asn Lys Pro Gly Gin Tyr Asn 

100 105 no 

Thr Glu Val Arg Gly Asn Lys Val Trp He Phe He Asn Glu Ser Asp 

115 120 125 

Asp Thr Val Ser Ala Pro Ala Arg Pro Ala Val Lys Ala Ala Pro Ala 
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130 



135 



140 



Ala Pro Ala Lys Gin Gin Gly Cys Arg Thr Val Tyr Gin Val Arg Ser 
145 150 155 160 

He Arg He Gin Thr Leu Tyr Pro Gly Lys Thr Thr Ala Ala Ala Pro 

1S5 170 175 

Phe Thr Glu Ser Val Val Ser Val Ser Ala Pro Phe Ser Pro Ala Lys 

180 185 190 

Gin Gin Ala Ala Ala Ser Ala Lys Gin Gin Thr Ala Ala Pro Ala Lys 

195 200 205 

Gin Gin Thr Ala Ala Pro Ala Lys Gin Gin Ala Ala Ala Pro Ala Lys 

210 215 220 

Gin Thr Asn He Asp Phe Arg Lys Asp Gly Lys Asn Ala Gly He He 
225 230 235 240 

Glu Leu Ala Ala Leu Gly Phe Ala Gly Gin Pro Asp He Ser Gin Gin 

245 250 255 

His Asp His He He Val Thr Leu Lys Asn His Thr Leu Pro Thr Thr 

260 265 270 

Leu Gin Arg Ser Leu Asp Val Ala Asp Phe Lys Thr Pro Val Gin Lys 

275 280 285 

Val Thr Leu Lys Arg Leu Asn Asn Asp Thr Gin Leu He He Thr Thr 

290 295 300 

Ala Gly Asn Trp Glu Leu Val Asn Lys Ser Ala Ala Pro Gly Tyr Phe 
305 310 315 320 

Thr Phe Gin Val Leu Pro Lys Lys Gin Asn Leu Glu Ser Gly Gly Val 

325 330 335 

Asn Asn Ala Pro Lys Thr Phe Thr Gly Arg Lys He Ser Leu Asp Phe 

340 345 35Q 

Gin Asp Val Glu He Arg Thr He Leu Gin lie Leu Ala Lys Glu Ser 

355 360 365 

Gly Met Asn He Val Ala Ser Asp Ser Val Asn Gly Lys Met Thr Leu 

370 375 380 

Ser Leu Lys Asp Val Pro Trp Asp Gin Ala Leu Asp Leu Val Met Gin 
385 390 395 40 0 

Ala Arg Asn Leu Asp Met Arg Gin Gin Gly Asn He Val Asn' He Ala 

405 410 415 

Pro Arg Asp Glu Leu Leu Ala Lys Asp Lys Ala Phe Leu Gin Ala Glu 

420 425 430 

Lys Asp He Ala Asp Leu Gly Ala Leu Tyr Ser Gin Asn Phe Gin Leu 

435 440 445 

Lys Tyr Lys Asn Val Glu Glu Phe Arg Ser He Leu Arg Leu Asp Asn 
450 455 46Q 
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Ala Asp Thr Thr Gly Asn Arg Asn Thr Leu Val Ser Gly Arg Gly Ser 
465 470 475 4Q0 

Val Leu He Asp Pro Ala Thr Asn Thr Leu He Val Thr Asp Thr Arg 

485 490 495 

Ser Val He Glu Lys Phe Arg Lys Leu He Asp Glu Leu Asp Val Pro 

500 505 510 

Ala Gin Gin Val Met He Glu Ala Arg He Val Glu Ala Ala Asp Gly 

515 520 525 

Phe Ser Arg Asp Leu Gly Val Lys Phe Gly Ala Thr Gly Lys Lys Lys 

530 535 540 

Leu Lys Asn Asp Thr Ser Ala Phe Gly Trp Gly Val Asn Ser Gly Phe 
545 550 555 560 

Gly Gly Asp Asp Lys Trp Gly Ala Glu Thr Lys He Asn Leu Pro He 

565 570 575 

Thr Ala Ala Ala Asn Ser He Ser Leu Val Arg Ala He Ser Ser Gly 

580 585 590 

Ala Leu Asn Leu Glu Leu Ser Ala Ser Glu Ser Leu Ser Lys Thr Lys 

595 600 605 

Thr Leu Ala Asn Pro Arg Val Leu Thr Gin Asn Arg Lys Glu Ala Lys 

610 615 620 

He Glu Ser Gly Tyr Glu He Pro Phe Thr Val Thr Ser He Ala Asn 
625 630 635 640 

Gly Gly Ser Ser Thr Asn Thr Glu Leu Lys Lys Ala Val Leu Gly Leu 

645 650 655 

Thr Val Thr Pro Asn He Thr Pro Asp Gly Gin He He Met Thr Val 

660 665 670 

Lys He Asn Lys Asp Ser Pro Ala Gin Cys Ala Ser Gly Asn Gin Thr 

675 680 685 

He Leu Cys He Ser Thr Lys Asn Leu Asn Thr Gin Ala Met Val Glu 

690 695 700 

Asn Gly Gly Thr Leu He Val Gly Gly He Tyr Glu Glu Asp Asn Gly 
705 710 715 720 

Asn Thr Leu Thr Lys Val Pro Leu Leu Gly Asp He Pro Val He Gly 

725 730 735 

Asn Leu Phe Lys Thr Arg Gly Lys Lys Thr Asp Arg Arg Glu Leu Leu 

740 745 750 

He Phe He Thr Pro Arg He Met Gly Thr Ala Gly Asn Ser Leu Arg 
755 760 765 

Tyr 
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<210> 3 
<211> 2310 
c212> DNA 
<213> Bacteria 



<400> 3 



a cjaatdcca. 


wuv— y ci vociu 


aaLLdLLCCC 


ggtctctt tg 


t cgcaaccgc 


egcett tcag 


60 


acsgcatctg 


C Pi Ctct a aara t~ 


^ A f A r*r 3 r-* 

tdLaydCaLC 


aaagtctcct 


ccctgcccaa 


caaacagaaa 


120 


atcgccaaag 


v» w ^y v<» y u 


(..ciciciyciyclL. u 


gtcaacccga 


cegget t cgt 


aacctcctca 


180 


ccggcccgca 


tcocftt era - a 


^ ^ ^ f* fr ^ 

^— l. l. uydciCcia 


aceggcat 1 1 


ccatgga tea 


acaggtactc 


240 


gaatatgccg 


d ^ 'w- l— lw- ^-j L- 


<T3 «TT »r" A 3 a = t- 

y Ldddd C C 


agtgccgcac 


aaaacagcag 


ccgtgcgcgt 


300 


ctggt tctga 


A *p* d d CI CX 


cn»t_y yyCcaa 


tacaa taccg 


aagtacgegg 


gaacaaagt t 


360 


tgga t a t c ca 




ggacga tacc 


gtgtccgccc 


ccgcacgccc 


cgccgtaaaa 


420 


QCCQCCICCta 
J v — 3 3 3 




cicicicit-cicicag 


gc tgccgcac 


cgtctaccaa 


gtccgcagta 


480 


tccgtat cca 


aaccctttac 

O w W w l_ L» I* GL Vpj* 


f* f* f*ftff t — " ^1 n — 1 

*-**-^-yyccicicia 


caacaggc tg 


ccgcaccgt t 


taccgagtcc 


540 


gtagtatccg 


f* a f c caca c c 

\~ GL w w \^ y CL ^— V— 


ft t* t* f* a^ m 

ytLcagcccg 


gcaaaacaac 


a ggcggcggc 


at cagcaaaa 


600 


caacagacgg 


raor3 rrafir 1 
w G*y ^ ci ^ o y 


^a 2 ^ s -*i —i — » 
aaciclu:clctCag 


acggcagcac 


cagcaaaaca 


acaggeggea 


660 


gcaccagcaa 




c ci u cga cctc 


cgcaaagacg 


geaaaaatge 


eggcattate 


720 


oaat tcrcic ta 


ra t* t" aaa c t~ t* 


t gc egggcag 


cccgaca t ca 


gccaacagca 


cgaccacatc 


780 


atcgttacgc 


Vpp ^-1 m d u CL u W CL 


taccctgc eg 


a cc aege t cc 


aacgcagttt 


ggatgtggca 


840 


gac t 1 taaaa 


a > — i_ y y i_ L. i— d 


ciciciy gc cacg 


ctgaaacgcc 


tcaataacga 


cacccagctg 


900 




cage eggcaa 


ctgggaact c 


gtcaacaaat 


ccgccgcgcc 


eggatacttt 


960 


accttrrsflo 

*-» W W L- \«* ^ QCIsrf 


UuuLyCCyaa 


aaaacaaaac 


ctcgagtcag 


gcggcgtgaa 


caatgcgccc 


1020 




A frfr f* f*frr^ ^ ^ 

udyy (_Cy y dd 


aatctccctt 


gacttccaag 


atgtcgaaat 


ccgcaccatc 


1080 


ctcrcaarat t* t* 

V- W Vp* ^ Ipp. 


y y ^— cicLctciyci 


at ccgggatg 


aacat tgttg 


ccagcgactc 


cgtcaacggc 


1140 


u u GL l» ^ GL ^ «w ^ 


LLUuCCLCcla 


agaegtace t 


tgggatcagg 


ctttggattt 


ggttatgcag 


1200 




t* r*^T ^ H ^ ^ /— «y <— Pf i— T 

uc^auocgeg 


ccaacaaggg 


aacategtea 


acatcgcgcc 


ccgcgacgag 


1260 


c tgc t tgcca 




<— u Lcccacag 


gcggaaaaag 


acattgeega 


tetaggegeg 


1320 


ctgtattcac 


aaaartfrrs 


d l_ LydddLoC 


aaaaatgtgg 


aagaattccg 


cagcatcctg 


1380 


CCJ t~ ^ ^ ft ft » a 

*-y <- *— y y ct cj d 


atgccgacac 


aaceggaaac 


cgcaatacgc 


ttgtcagcgg 


caggggcagc 


1440 


gtgctgatcg 


atcccgccac 


caataccctg 


attgttaccg 


atacccgcag 


cgtcatcgaa 


1500 


aaattccgca 


aactgat tga 


cgaattggac 


gtacccgcgc 


aacaagtgat 


gattgaggcg 


1560 


cgtatcgtcg 


aageggcaga 


cggcttctcg 


cgcgatttgg 


gcgttaaatt 


cggcgcgaca 


1620 


ggcaagaaaa 


agctgaaaaa 


tgatacaagc 


geattegget 


ggggggtaaa 


ctccggcttc 


1680 


ggcggcgacg 


ataaatgggg 


ggccgaaacc 


aaaatcaacc 


tgecgattae 


cgctgccgca 


1740 


aacagcattt 


cgctggtgcg 


cgcgatttcc 


tccggtgcct 


tgaat t tgga 


attgt ccgea 


1800 


tccgaatcgc 


tttcaaaaac 


caaaacget t 


gccaatccgc 


gcgtgctgac 


ccaaaaccgc 


1860 


aaagaggcca 


aaatcgaatc 


cggttacgaa 


attcctttca 


ccgtaacctc 


aatcgegaac 


1920 


ggcggcagca 


gcacgaacac 


ggaactcaaa 


aaagcegtet 


tggggctgac 


cgttacgccg 


1980 


aacatcacgc 


ccgacggcca 


aatcattatg 


acegtcaaaa 


tcaacaagga 


ctcgcctgcg 


2040 


caatgtgcct 


ceggtaatea 


gacgatcctg 


tgtatttcga 


ccaaaaacct 


gaa tacgeag 


2100 
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gctatggttg aaaacggcgg cacattgatt gtcggcggta tttatgaaga agacaacggc 2160 

aatacgctga ccaaagtccc cctgttgggc gacatccccg ttatcggcaa cctctttaaa 2220 

acacgcggga aaaaaaccga ccgccgcgaa ctgctgattt tcattacccc gaggattatg 2280 

ggtacggccg gcaacagcct gcgctattga 2310 



<210> 4 
<211> 769 
<212> PRT 
<213> Bacteria 



c400> 4 

Met Asn Thr Lys Leu Thr Lys He He Ser Gly Leu Phe Val Ala Thr 

1 5 io 15 

Ala Ala Phe Gin Thr Ala Ser Ala Gly Asn He Thr Asp He Lys Val 

20 25 30 

Ser Ser Leu Pro Asn Lys Gin Lys He Val Lys Val Ser Phe Asp Lys 

35 40 45 

Glu He Val Asn Pro Thr Gly Phe Val Thr Ser Ser Pro Ala Arg He 

50 55 60 

Ala Leu Asp Phe Glu Gin Thr Gly He Ser Met Asp Gin Gin Val Leu 
65 70 75 80 

Glu Tyr Ala Asp Pro Leu Leu Ser Lys He Ser Ala Ala Gin Asn Ser 

85 90 95 

Ser Arg Ala Arg Leu Val Leu Asn Leu Asn Lys Pro Gly Gin Tyr Asn 

100 105 HO 

Thr Glu Val Arg Gly Asn Lys Val Trp He Phe He Asn Glu Ser Asp 

H5 120 125 

Asp Thr Val Ser Ala Pro Ala Arg Pro Ala Val Lys Ala Ala Pro Ala 

135 140 
Ala Pro Ala Lys Gin Gin Ala Ala Ala Pro Ser Thr Lys Ser Ala Val 
145 ISO i5 5 iso 

Ser Val Ser Lys Pro Phe Thr Pro Ala Lys Gin Gin Ala Ala Ala Pro 

165 170 175 

Phe Thr Glu Ser Val Val Ser Val Ser Ala Pro Phe Ser Pro Ala Lys 

180 185 190 

Gin Gin Ala Ala Ala Ser Ala Lys Gin Gin Thr Ala Ala Pro Ala Lys 

195 200 205 

Gin Gin Thr Ala Ala Pro Ala Lys Gin Gin Ala Ala Ala Pro Ala Lys 

21 0 215 220 

Gin Thr Asn He Asp Phe Arg Lys Asp Gly Lys Asn Ala Gly He He 
225 230 
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Glu Leu Ala Ala Leu Gly Phe Ala Gly Gin Pro Asp lie Ser Gin Gin 

245 250 255 

His Asp His lie lie Val Thr Leu Lys Asn His Thr Leu Pro Thr Thr 

260 265 270 

Leu Gin Arg Ser Leu Asp Val Ala Asp Phe Lys Thr Pro Val Gin Lys 

275 280 285 

Val Thr Leu Lys Arg Leu Asn Asn Asp Thr Gin Leu lie lie Thr Thr 

290 295 300 

Ala Gly Asn Trp Glu Leu Val Asn Lys Ser Ala Ala Pro Gly Tyr Phe 
3 °5 310 315 320 

Thr Phe Gin Val Leu Pro Lys Lys Gin Asn Leu Glu Ser Gly Gly Val 

325 330 335 

Asn Asn Ala Pro Lys Thr Phe Thr Gly Arg Lys lie Ser Leu Asp Phe 

340 345 350 

Gin Asp Val Glu lie Arg Thr lie Leu Gin lie Leu Ala Lys Glu Ser 

355 360 365 

Gly Met Asn lie Val Ala Ser Asp Ser Val Asn Gly Lys Met Thr Leu 

370 375 380 

Ser Leu Lys Asp Val Pro Trp Asp Gin Ala Leu Asp Leu Val Met Gin 
385 390 395 400 

Ala Arg Asn Leu Asp Met Arg Gin Gin Gly Asn lie Val Asn lie Ala 

405 410 415 

Pro Arg Asp Glu Leu Leu Ala Lys Asp Lys Ala Phe Leu Gin Ala Glu 

420 425 430 

Lys Asp lie Ala Asp Leu Gly Ala Leu Tyr Ser Gin Asn Phe Gin Leu 

435 440 445 

Lys Tyr Lys Asn Val Glu Glu Phe Arg Ser He Leu Arg Leu Asp Asn 

450 455 460 

Ala Asp Thr Thr Gly Asn Arg Asn Thr Leu Val Ser Gly Arg Gly Ser 
465 470 475 480 

Val Leu He Asp Pro Ala Thr Asn Thr Leu He Val Thr Asp Thr Arg 

485 490 495 

Ser Val He Glu Lys Phe Arg Lys Leu He Asp Glu Leu Asp Val Pro 

500 505 510 

Ala Gin Gin Val Met He Glu Ala Arg He Val Glu Ala Ala Asp Gly 

515 520 525 

Phe Ser Arg Asp Leu Gly Val Lys Phe Gly Ala Thr Gly Lys Lys Lys 

530 535 540 

Leu Lys Asn Asp Thr Ser Ala Phe Gly Trp Gly Val Asn Ser Gly Phe 
545 550 555 560 

Gly Gly Asp Asp Lys Trp Gly Ala Glu Thr Lys He Asn Leu Pro He 
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Thr Ala Ala Ala 
580 

Ala Leu Asn Leu 
595 

Thr Leu Ala Asn 
610 

He Glu Ser Gly 
625 

Gly Gly Ser Ser 

Thr Val Thr Pro 
660 

Lys He Asn Lys 
675 

He Leu Cys He 
690 

Asn Gly Gly Thr 
705 

Asn Thr Leu Thr 

Asn Leu Phe Lys 
740 

He Phe He Thr 
755 

Tyr 



565 

Asn Ser He Ser 

Glu Leu Ser Ala 
600 

Pro Arg Val Leu 
615 

Tyr Glu He Pro 
630 

Thr Asn Thr Glu 
645 

Asn He Thr Pro 

Asp Ser Pro Ala 
680 

Ser Thr Lys Asn 
695 

Leu He Val Gly 
710 

Lys Val Pro Leu 
725 

Thr Arg Gly Lys 

Pro Arg He Met 
760 



570 

Leu Val Arg Ala 
585 

Ser Glu Ser Leu 

Thr Gin Asn Arg 
620 

Phe Thr Val Thr 
635 

Leu Lys Lys Ala 
650 

Asp Gly Gin He 
665 

Gin Cys Ala Ser 

Leu Asn Thr Gin 
700 

Gly He Tyr Glu 
715 

Leu Gly Asp He 
730 

Lys Thr Asp Arg 
745 

Gly Thr Ala Gly 



575 

He Ser Ser Gly 
590 

Ser Lys Thr Lys 
605 

Lys Glu Ala Lys 

Ser He Ala Asn 
640 

Val Leu Gly Leu 

655 

He Met Thr Val 
670 

Gly Asn Gin Thr 
685 

Ala Met Val Glu 

Glu Asp Asn Gly 
720 

Pro Val He Gly 
735 

Arg Glu Leu Leu 
750 

Asn Ser Leu Arg 
765 



<210> 5 

<211> 2310 

<212> DNA 

<213> Bacteria 



<400> 5 



atgaatacca 


aactgacaaa 


aatcatttcc 


ggtctctttg 


tcgcaaccgc 


cgcctttcag 


60 


acagcatcgg 


caggaaacat 


tacagacatc 


aaagtttcct 


ccctgcccaa 


caaacagaaa 


120 


atcgtcaaag 


tcagctttga 


caaagagatt 


gtcaacccga 


ccggct tcgt 


aacctcctca 


180 


ccggcccgca 


tcgccttgga 


ctttgaacaa 


accggcattt 


ccatggatca 


acaggtactc 


240 


gaatatgccg 


atcctctgtt 


gagcaaaatc 


agtgccgcac 


aaaacagcag 


ccgtgcgcgt 


300 


ctggttctga 


at ctgaacaa 


accgggccaa 


tacaataccg 


aagtacgcgg 


gaacaaagtt 


360 


tggatattca 


ttaacgaatc 


ggacgatacc 


gtgtccgccc 


ccgcacgccc 


cgccgtaaaa 


420 
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gccgcgcctg ccgcaccggc aaaacaacag gctgccgcac cgtctaccaa gtccgcagta 4 80 

tccgtatccg aaccctttac cccggcaaaa caacaggctg ccgcaccgtt taccgagtcc 540 

gtagtatccg tatccgcacc gttcagcccg gcaaaacaac aggcggcggc atcagcaaaa 600 

caacaggcgg cagcaccagc aaaacaacag gcggcagcac cagcaaaaca acaggcggca 66 0 

gcaccagcaa aacaaaccaa tatcgatttc cgcaaagacg gcaaaaatgc cggcattatc 720 

gaattggctg cattgggctt tgccgggcag cccgacatca gccaacagca cgaccacatc 780 

atcgttacgc tgaaaaacca taccctgccg accacgctcc aacgcagttt ggatgtggca 840 

gactttaaaa caccggttca aaaggttacg ctgaaacgcc tcaataacga cacccagctg 900 

attatcacaa cagccggcaa ctgggaactc gtcaacaaat ccgccgcgcc cggatacttt 960 

accttccaag tcctgccgaa aaaacaaaac ctcgagtcag gcggcgtgaa caatgcgccc 1020 

aaaaccttca caggccggaa aatctccctt gacttccaag atgtcgaaat ccgcaccatc 1080 

ctgcagattt tggcaaaaga atccggaatg aacattgttg ccagcgactc cgtcaacggc 1140 

aaaatgaccc cctccctcaa ggatgtgcct tgggatcagg ctttggattt ggttatgcag 1200 

gcgcgcaacc tcgatatgcg ccagcaaggg aatatcgtca acatcgcgcc ccgcgacgag 1260 

ctgcttgcca aagacaaagc cctcttacag gcagaaaaag acattgccga tttgggtgcg 1320 

ctgtattccc aaaacttcca gttgaaatac aaaaatgtgg aagaattccg cagcatcctg 1380 

cgtttggaca atgccgacac gaccggaaac cgcaacacgc ttatcagcgg caggggcagc 144 0 

gtgctgatcg atcccgccac caacaccctg attgttaccg acacccgcag cgtcatcgaa 1500 

aaattccgca aactgattga cgaattggac gtacccgcgc aacaagtgat gattgaggcg 156 0 

cgtatcgtcg aagcggcaga cggcttctcg cgcgatttgg gcgttaaatt cggcgcgaca 162 0 

ggcaagaaaa agctgaaaaa tgatacaagc gcattcggct ggggggtaaa ctccggcttc 168 0 

ggcggcgacg ataaatgggg ggccgaaacc aaaatcaacc tgccgattac cgctgccgca 174 0 

aacagcattt cgctggtgcg cgcgatttcc tccggtgcct tgaatttgga attgtccgca 1800 

tccgaatcgc tttcaaaaac caaaacgctt gccaatccgc gcgtgctgac ccaaaaccgc 186 0 

aaagaggcca aaatcgaatc cggttacgaa attcctttca ccgtaacctc aatcgcgaac 1920 

ggcggcagca gcacgaacac ggaactcaaa aaagccgtct tggggctgac cgttacgccg 198 0 

aacatcacgc ccgacggcca aatcattatg accgtcaaaa tcaacaagga ctcgcctgcg 2040 

caatgtgcct ccggtaatca gacgatcctg tgtatttcga ccaaaaacct gaatacgcag 2100 

gctatggttg aaaacggcgg cacattgatt gtcggcggta tttatgaaga agacaacggc 2160 

aatacgctga ccaaagtccc cctgttgggc gacatccccg ttatcggcaa cctctttaaa 2220 

acacgcggga aaaaaaccga ccgccgcgaa ctgctgattt tcattacccc gaggattatg 2280 

ggtacggccg gcaacagcct gcgctattga 2310 

<210> 6 
<2U> 769 
<212> PRT 
<213> Bacteria 



<400> 6 

Met Asn Thr Lys Leu Thr Lys He He Ser Gly Leu Phe Val Ala Thr 
1 5 io is 
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Ala Ala Phe Gin Thr Ala Ser Ala Gly Asn lie Thr Asp lie Lys Val 

20 25 30 

Ser Ser Leu Pro Asn Lys Gin Lys He Val Lys Val Ser Phe Asp Lys 

35 40 45 

Glu He Val Asn Pro Thr Gly Phe Val Thr Ser Ser Pro Ala Arg He 

50 55 60 

Ala Leu Asp Phe Glu Gin Thr Gly He Ser Met Asp Gin Gin Val Leu 
65 70 75 80 

Glu Tyr Ala Asp Pro Leu Leu Ser Lys He Ser Ala Ala Gin Asn Ser 

85 90 95 

Ser Arg Ala Arg Leu Val Leu Asn Leu Asn Lys Pro Gly Gin Tyr Asn 

100 105 no 

Thr Glu Val Arg Gly Asn Lys Val Trp He Phe He Asn Glu Ser Asp 

115 120 125 

Asp Thr Val Ser Ala Pro Ala Arg Pro Ala Val Lys Ala Ala Pro Ala 

130 135 140 

Ala Pro Ala Lys Gin Gin Ala Ala Ala Pro Ser Thr Lys Ser Ala Val 
145 150 155 160 

Ser Val Ser Glu Pro Phe Thr Pro Ala Lys Gin Gin Ala Ala Ala Pro 

165 170 175 

Phe Thr Glu Ser Val Val Ser Val Ser Ala Pro Phe Ser Pro Ala Lys 

180 185 190 

Gin Gin Ala Ala Ala Ser Ala Lys Gin Gin Ala Ala Ala Pro Ala Lys 

195 200 205 

Gin Gin Ala Ala Ala Pro Ala Lys Gin Gin Ala Ala Ala Pro Ala Lys 

210 215 220 

Gin Thr Asn He Asp Phe Arg Lys Asp Gly Lys Asn Ala Gly He He 
225 230 235 240 

Glu Leu Ala Ala Leu Gly Phe Ala Gly Gin Pro Asp He Ser Gin Gin 

245 250 255 

His Asp His He He Val Thr Leu Lys Asn His Thr Leu Pro Thr Thr 

2^0 265 270 

Leu Gin Arg Ser Leu Asp Val Ala Asp Phe Lys Thr Pro Val Gin Lys 

275 280 285 

Val Thr Leu Lys Arg Leu Asn Asn Asp Thr Gin Leu He He Thr Thr 

290 295 300 

Ala Gly Asn Trp Glu Leu Val Asn Lys Ser Ala Ala Pro Gly Tyr Phe 
305 310 315 32Q 

Thr Phe Gin Val Leu Pro Lys Lys Gin Asn Leu Glu Ser Gly Gly Val 

325 330 335 

Asn Asn Ala Pro Lys Thr Phe Thr Gly Arg Lys He Ser Leu Asp Phe 
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340 345 350 

Gin Asp Val Glu lie Arg Thr He Leu Gin He Leu Ala Lys Glu Ser 

355 360 365 

Gly Met Asn He Val Ala Ser Asp Ser Val Asn Gly Lys Met Thr Leu 

370 375 38O 

Ser Leu Lys Asp Val Pro Trp Asp Gin Ala Leu Asp Leu Val Met Gin 
385 390 395 400 

Ala Arg Asn Leu Asp Met Arg Gin Gin Gly Asn He Val Asn He Ala 

405 410 415 

Pro Arg Asp Glu Leu Leu Ala Lys Asp Lys Ala Leu Leu Gin Ala Glu 

420 425 430 

Lys Asp He Ala Asp Leu Gly Ala Leu Tyr Ser Gin Asn Phe Gin Leu 

435 440 445 

Lys Tyr Lys Asn Val Glu Glu Phe Arg Ser He Leu Arg Leu Asp Asn 

450 455 460 

Ala Asp Thr Thr Gly Asn Arg Asn Thr Leu He Ser Gly Arg Gly Ser 
465 470 475 4Q0 

Val Leu He Asp Pro Ala Thr Asn Thr Leu He Val Thr Asp Thr Arg 

485 490 495 

Ser Val He Glu Lys Phe Arg Lys Leu He Asp Glu Leu Asp Val Pro 

500 505 510 

Ala Gin Gin Val Met He Glu Ala Arg He Val Glu Ala Ala Asp Gly 

515 520 525 

Phe Ser Arg Asp Leu Gly Val Lys Phe Gly Ala Thr Gly Lys Lys Lys 

530 535 540 

Leu Lys Asn Asp Thr Ser Ala Phe Gly Trp Gly Val Asn Ser Gly Phe 
545 550 555 560 

Gly Gly Asp Asp Lys Trp Gly Ala Glu Thr Lys He Asn Leu Pro He 

565 570 575 

Thr Ala Ala Ala Asn Ser He Ser Leu Val Arg Ala He Ser Ser Gly 

580 585 590 

Ala Leu Asn Leu Glu Leu Ser Ala Ser Glu Ser Leu Ser Lys Thr Lys 

595 600 605 

Thr Leu Ala Asn Pro Arg Val Leu Thr Gin Asn Arg Lys Glu Ala Lys 

610 615 620 

He Glu Ser Gly Tyr Glu He Pro Phe Thr Val Thr Ser He Ala Asn 
625 630 635 640 

Gly Gly Ser Ser Thr Asn Thr Glu Leu Lys Lys Ala Val Leu Gly Leu 

645 650 655 

Thr Val Thr Pro Asn He Thr Pro Asp Gly Gin He He Met Thr Val 
660 665 670 
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Lys He Asn Lys Asp Ser Pro Ala Gin Cys Ala Ser Gly Asn Gin Thr 

675 680 685 

He Leu Cys He Ser Thr Lys Asn Leu Asn Thr Gin Ala Met Val Glu. 

690 695 700 

Asn Gly Gly Thr Leu He Val Gly Gly He Tyr Glu Glu Asp Asn Gly 
705 710 715 720 

Asn Thr Leu Thr* Lys Val Pro Leu Leu Gly Asp lie Pro Val He Gly 

725 730 735 

Asn Leu Phe Lys Thr Arg Gly Lys Lys Thr Asp Arg Arg Glu Leu Leu 

740 745 750 

He Phe He Thr Pro Arg He Met Gly Thr Ala Gly Asn Ser Leu Arg 
755 760 765 

Tyr 



<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

gggggctagc aataccaaac tgacaaaaat catttcc 

<210> 8 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 8 

ggggaagctt atagcgcagg ctgttgccgg c 
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